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IEEE European Test Symposium (ETS)

I. INTRODUCTION

The IEEE European Test Symposium (ETS) is Europe's premier forum dedicated to presenting and discussing scientific results, emerging ideas, applications, hot topics and new trends in the area of electronic-based circuits and system testing, reliability, security and validation. The areas of interest include (but are not limited to) the following topics: Analog, Mixed This paper offers an overview of all the European Test Workshop and Symposium events, from the first edition in 1996 to the next edition in 2020. Its purpose is three-fold: (i) to take the reader through a journey of ETS past events, (ii) to acknowledge all those who, through their vision, hard work and dedication, have helped ETS grow into the successful event it is today, (iii) to attract and incentivize readers to participate or even organize future events.

II. HISTORY

The 1 st IEEE European Test Workshop (ETW) was held in Montpellier/Sète, France, during the second week of June 1996. According to the 90+ participants from academia as well as from industry from all over the world, this event was considered as a great success in the technical aspect, the terrific weather specially ordered by the organizing committee and the gorgeous meals. Since the first organization in 1996, ETW continued to grow and took place on an annual basis until 2003 (including), after which it was elevated to a symposium and renamed to IEEE European Test Symposium (ETS). Table 1 lists the dates and locations for all the organizations of ETW/ETS between 1996 -2019, along with the names of the General Chair and Program Chair of each edition. Typically, the event has been taking place during the last week of May. Throughout the years, it has been organized in locations spanning all the geographic regions of Europe, from locations with spectacular natural beauty, historical importance, but also strong technical/industrial relevance.

The best contributions from the 2 nd edition of ETW held in 1997 were published in a special issue of the Journal of Electronic Testing: Theory and Applications (JETTA), published by Kluwer. The first formal proceedings of ETW were published in 1999, for the 4 th edition held in Constance, Germany. In the following year of 2000, ETW took place at Cascais, 25km away from Lisbon, Portugal. This was the first edition sponsored by the IEEE Computer Society -Test Technology Technical Council (TTTC). The first ETS Best Paper Award was given in 2004, the 9 th edition of the event. The ETS Fringe workshops were also organized for the first time in 2004 and ever since they have become an integral part of the European Test Week. The ETS Vendor Sessions and Student Forum were initiated in the 11 th edition held in 2006 at Southampton, UK. The 14 th edition, which was held in Sevilla (Spain) in 2009 included also a post-graduate Student's Forum, consisting of a short oral presentation session and a dedicated student's poster session. The 2009 edition, was also the last edition at which the participants were handed printed proceedings. In 2010, the first edition of the 3-days Test Spring School (TSS@ETS) took place. This school, which typically precedes the Symposium, is offered to Ph.D. and M.Sc. students in order to introduce them into the most up-to-date concepts and hot-topics related to test, reliability and security. TSS@ETS has been offered uninterruptedly since 2010, contributing towards the strong technical and educational activities, which take place during the European Test Week, whose cornerstone event is the European Test Symposium. Another important activity, initiated in the 19 th edition of 2014, was the ETS 2 -track on emerging test solutions to provide a one-day informal forum for discussing upcoming problems and solutions in the test industry. The 20 th edition of the symposium, which was held in Cluj-Napoca, Romania, was an anniversary edition, and it was the opportunity to acknowledge the most influential papers published by ETS during its first 20 years, in a compendium included in the ETS 20 th Anniversary Book. Through the years, the European Test Symposium has changed the format of its sessions; however, two categories have always been represented, dedicated to peer-reviewed scientific contributions. The papers accepted for presentation at ETS are in 2 formats: accepted as regular papers and accepted as posters. Figure 1 illustrates the number of accepted papers in these two categories over the course of ETS history. The posters have been published initially in the informal proceedings and from 2010 corresponding extended abstracts were included in the formal proceedings. Today, each work presented as poster has a 2-page paper included in the IEEE proceedings. In addition to the peerreviewed scientific contributions, the technical program was enriched every year with specific sessions. From the 1998 edition, the technical program included 1 keynote address, technical sessions dedicated to industrial participants and panel sessions. Later-on break-out sessions have been added (from the 2000 to 2003 edition), embedded tutorials (from the 2003 edition until today), special sessions (were organized for most editions starting from 2007), student sessions (were sporadically organized in 2009, 2011, 2018 and 2019), workshop-type papers (in the 2013 and 2019 edition), and a special track with a very high industrial character, the ETS 2 (from the 2014 edition of ETS). The Industrial/Vendor Sessions are dedicated to commercial vendors and give them the opportunity to give technical presentations in a track parallel to the technical paper sessions. These presentations are listed in the symposium program along with the technical sessions, and target the ETS technical audience. The Embedded Tutorial Sessions address important and trendy topics that are of strong interest to the ETS community. The Special Sessions are meant to target hot and emerging test topics complementary to the regular sessions of the symposium. One of the objectives is also to cover cross topics, i.e. topics considered "border line" for the test community, but have, or are expected to have, a significant impact on the field. The Student Sessions (currently named PhD Forum) provide an excellent opportunity for PhD students to present their ongoing work and get feedback from experts in the field. The Embedded Workshop Sessions provide a forum for work in progress as well as for case studies. The ETS 2 Sessions have a very high industrial character, where industry experts introduce emerging technical issues in the broad area of test, which will be discussed with the audience. Figure 2 illustrates the diversity of the ETS technical program over the years, by showing the constant increase of the types of sessions organized by our symposium. The same trend is observed in the topic diversity. Figure 3 illustrates the number of topics of interests listed every year in the call for papers. If in 1996 only 10 major topics were identified in the call for papers, the 2020 edition, lists 44 topics. This shows the dynamism of the ETS community. With the increase in the number of topics covered by the Symposium, the number of experts needed for assuring a high quality program has also increased. If in 2001, the Steering Committee of ETS counted 11 members, today it is constituted by 25 members. The same trend is observed related to the Technical Program Committee members, which in 1997 had 33 members and for the 2020 edition, it contains 114 members. 
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	Date	General Chair
	Location	Program Chair
	June 14-16, 1996	
	Montpellier, France	
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III. IEEE EUROPEAN TEST SYMPOSIUM 2019

This year's edition of ETS took place in Baden-Baden, Germany and it was organized by the Karlsruhe Institute of Technology (KIT), which co-sponsored the event jointly with the IEEE Council on Electronic Design Automation (CEDA). ETS is the cornerstone event of the European Test Week, which also includes the Test Spring School (TSS) and Fringe Workshops. The main topic for this year's TSS, which precedes the symposium, is Cutting Edge Approaches for Test. Three Fringe Workshops were organized immediately following ETS'19, namely the 4th International Test Standards Application (TESTA) Workshop, which focused on test standards, the 8th Workshop on Trustworthy Manufacturing and Utilization of Secure Devices (TRUDEVICE), as well as the Secure Hardware, Integrity and preVention of Attacks Workshop (SHIVA).

ETS'19 received a significant number of scientific paper submissions from 28 countries all over the world. Each paper was evaluated by 5 expert reviewers, on average. Based on the written reviews and follow-up online discussions among the reviewers, the Organizing Committee and the Topic Chairs convened in Karlsruhe, Germany, on February 8, 2019, and recommended to accept 25 papers for oral presentation, distributed over 9 regular sessions, and 13 papers for poster presentation, distributed over 3 poster sessions. An Award Committee has been formed and has selected the best paper based on the reviewers' comments and the ratings provided by the attendees. The authors of the best paper will receive the Best Paper Award during the opening ceremony of ETS'20.

Apart from scientific paper presentations and posters, the ETS'19 program included 3 plenary keynote addresses, 2 onehour embedded tutorials and 2 TSS@ETS Monday tutorials, 2 panel sessions, 3 special sessions, the PhD contest, and several vendor sessions. In addition, ETS featured a special session on Emerging Test Strategies (ETS²), where new issues are presented by the industry and are discussed in an informal atmosphere. Furthermore, the new Embedded Workshop track was dedicated to work in progress and case studies, while the newly established PhD Forum provided an excellent opportunity for PhD students to present their ongoing work and get feedback from experts in the field.

The ETS'19 was well attended, with more than 260 participants from 28 countries spanning over 4 continents, as it is illustrated in Fig. 4. In addition to scientific paper submissions, for the first time in 2020 ETS will offer a track for informal contributions dedicated to early hot ideas and relevant case studies. A PhD forum will also be organized where students will present their work in the form of a poster. The Ph.D. forum selection committee will review all the student works checking their technical content and the presentation capacity of the candidates, and will select the Best Ph.D. forum work. The Ph.D. Forum Award will be announced during the ETS'20 closing session. A Test Spring School and Fringe Workshops will be organized in conjunction with ETS'20. The General Chair will set up the Organizing Committee, will prepare a detailed budget using the Sponsor appropriate forms and submit the forms according to the rules and deadlines of the Sponsor(s). The budget must be preliminarily approved by the Steering Committee before being sent to the Sponsor(s).

In order to support the organization of each event, an Operating Committee (OpCom) is appointed, composed of local organizers and experienced members of the ETS Steering Committee. The OpCom visits the locations of the upcoming edition and periodically interacts with the organizers since they are selected in order to guide and support them towards a new successful ETS edition.

VI. CONCLUSIONS

The objective of the European Test Symposium (ETS) is to provide a first class forum in Europe dedicated to test technology topics. At ETS, test and design professionals can confront the challenges faced by test community and learn how these challenges are being addressed by academia and industry.